Although there have been many advances in end-user programming environments, recent empirical studies report that programming still remains difficult for end users. We hypothesize that one reason may be lack of effective support for helping end-user programmers problem-solve their own way around barriers they encounter. Therefore, in this paper, we describe the Idea Garden, a concept designed to help end-user programmers generate new ideas and problem-solve when they run into barriers. The Idea Garden has its roots in Minimalist Learning Theory and problem-solving theories. Our proof-of-concept prototype of the Idea Garden concept in the CoScripter end-user programming environment currently targets three barriers reported in end-user programming literature. It does so using an integrated, just-in-time combination of scaffolding for problem-solving strategies, for design patterns, and for programming concepts. Our empirical results showed that this approach helped enduser programmers overcome all three types of barriers our prototype targeted.
INTRODUCTION
Over the decades, researchers have made remarkable strides in bringing programming capabilities to ordinary end users. Today, there are numerous programming environments for end-user programmers in both research and practice, with spreadsheets and database systems being arguably the most widespread examples. End-user programming has become so widespread that, based on data from the U.S. Bureau of Labor and Statistics, the number of people using spreadsheets and databases at work has been estimated to be 55 million-more than an order of magnitude greater than the number of professional programmers (Scaffidi et al., 2005) . Further, research continues to make progress in designing programming languages that are easier for end users to use (e.g., Pane and Myers, 2006) , that help end users find and reuse programs (e.g., Brandt et al., 2010) , and that even eliminate the need for explicit programming altogether (e.g., Lieberman, 2001).
However, despite this progress, empirical studies continue to show that programming remains difficult for end users (e.g., Ko et al., 2004; Cao et al., 2010a; Cao et al., 2010b; Gross and Kelleher, 2010) . Prior empirical investigations suggest that one reason barriers persist is a lack of support in end-user programming environments for helping users to develop problem-solving skills needed to overcome barriers they encounter (Cao et al., 2010a; Cao et al., 2010b) .
To address this gap, we have been working on a concept we call the Idea Garden, a design concept that extends end-user programming environments with situated assistance to help users form and develop ideas when problem solving, without interrupting or taking control from users. In contrast to prior approaches that attempt to solve problems for end-user programmers, the Idea Garden supports end users as they solve problems for themselves. This paper makes five contributions:
